There are many inhibitors against amylases.6~12) They are useful tools for investigation of the active site of amylases. However, only a few potent /?-amylase inhibitors of microbial origins are knownother than cyclodextrin.13) So, we attempted to isolate a new /?-amylase inhibitor from a microorganism.
Consequently, we found that several strains of Streptomyces produced a new jS-amylase inhibitor when grown on a mediumcontaining starch and deoxynojirimycin (S-GI). S-GI was isolated by Murao NaCl and 0.1% S-GI, pH 7.0. The organisms were grown for 96hr at 30°C in a shaking flask. The culture filtrate was applied to a column ofDowex 50W (H\ 5 x 40cm). After washing the column with water, the inhibitor was eluted with 0.5n NH4OH. The active fraction was collected and evaporated in vacuo to a syrup and dissolved in water. The solution wasthen applied onto a column of charcoal (2 x40cm) and the column was washed with water. The inhibitor was eluted with 3% nbutanol. The eluate was evaporated to a syrup, and dissolved in a small amount of water. The inhibitor solution was then applied to a column ofBio Gel P-2 (-400 mesh, 2.5 x90cm) and eluted with 0.05m NaCl. The elution pattern is shown in Fig. 1 . The inhibitor fraction was then purified by preparative paper chromatography. The solution was spotted on a Whatman No. 3 MMfilter paper and developed with a solvent system of «-butanolpyridine-water=6 : 4 : 3. The active position was extracted with with water and lyophilized. Two hundred and thirty mg of inhibitor was obtained from 2 liters of broth. The overall recovery was about 87%. The inhibitor obtained was proved to be homogeneous by paper chromatography. The inhibitor showed good activity against /?-amylases of plant and microbial origins, as shown in Table I . The inhibitor showed no effect on glucoamylase or a-amylases except for Bacillus saccharifying amylase and acid stable a-amylase of Aspergillus niger. and analyzed by gas liquid chromatography (GLC) using a column of 4% SE-52 on Chromosorb W (3 x2000 mm). On the chromatogram, glucose and S-GI were detected in an equimolar ratio. Then the inhibitor was treated with NaBH4and excess borohydride was destroyed by addition of acetic acid. The inhibitor treated with NaBH4 was hydrolyzed with 2n HG1at 100°C for 2hr and then the hydrolyzate was trimethylsilylated and analyzed by GLC. On the chromatogram, glucose and S-GI were detected, but no glucitol was detected. The molecular weight of the inhibitor was estimated to be about 300 using a column of Bio Gel P-2. These facts indicate that the inhibitor must be a glucosyl S-GI.
The detailed structure of the inhibitor is being currently investigated. In addition to the /?-amylase inhibitor, we found that Streptomyces strain No. 54 elaborated many kinds of products in the medium, as shown in Fig. 1 . They could be designated as (Glucose),,à" S-GI. On the other hand, compounds such as (Glucose)^à" S-GI seemed to be products of transglucosidation between S-GI and starch. So, we tried transglucosylation using various a-amylases, glucoamylases, glucosidases and phosphorylases. Bacterial saccharifying amylase was the most effective enzyme among the tested enzymes and the same products, (Glucose)n S-GI, were obtained. These compounds inhibit various aamylases depending on the number of glucose residues in the compound. These facts show that the size of the inhibitor obtained in the experiment is important for the activity against various amylases. In other words, it might be possible to estimate the size of the active site of various a-amylases using these inhibitors. Therefore, these compounds will be useful tools for studying amylases.
